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#M2 0 0 4 - 2 8 5 7 0 6 ^--J : 1/E 



m^m 1 ] 

[BF3(C„ F2 n + 1 )]~ {^4'> n{i2. 3 * 4 ^r^-f) t?^$ tt^^l?* < i: ^> 1 

m^m 2 1 

im^m 3 1 
m^m 4 ] 
m-^m 5 ] 
im^m. 6 ] 

[BFsCCa F2 n + 1 )]~ (^tfj, n{i2> 3 t 4 =^^1") tt;2,i^-;& < fc ^) 1 « 
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[0 0 0 1] 
[0 0 0 2] 

fi, vf^ h V ■7;v:tnp{ ^;v-f $ K([(CF3S02)2N]-) t x h9-7;i':^-n5i^*v- 

. 2) o 

[0 0 0 3] 

[#1^^:5:1^1] #^2002-099001 
m^Xn2 \ «^iS2003-331918 
[Hi^OF^^] 

[0 0 0 4] 
[0 0 0 5] 

^^m^\t. ±ieiiMt*®^^ft?rfifefc^m> [BF3(Cn F2 n + 1 )]" nf± 
2. ^tfz\tA^^ir) ■C*$tt*4.-^< t l«(^T-^>'*^VM±MT-:t^«r#tf 

[0 0 0 6] 

1. [BFaCCn F2 n + 1 )]~ (^*. nfi2. 3 i /cfi 4 =Sr^-r) X'^i^ tL-S^I?^ < t 

2. T-:e-:^:d«[BF3(C2 F5 )]" i5 J; If/ 1 ti [BFs (C 3 F7 )]~ ■e$)*:ai \,Z%m.(0^ 

3. T-:*->75*[BF3(C2 Fs )]" X^&mii^^M<0^ -ty^Wi^o 

4. 1^2 t yifi 3 tClB^O-^ :i-:/ttT&#=S:'^tfm^— M^^^^''>^o 

5. :^2ttzii3l,ztm.(r>4^y^mi^^'^tf. U-^'i^AmT&o 

6. [BFsCCn Fz n + 1 )]~ n{i2. 3 * 4 Sr^l") "tr^^ tLi>i>^ < t 

[0 0 0 7] 
[0 0 0 8] 
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MM. (2 51C) mT7&««f* L<. #tC0'CmTT'ife&O7&«^e>JC$fS Lv^o 
[0 0 0 9] 

^mmit. ^ :^>^m^(^T=-:t>m^t LT[BF3(C2 Fs )]" . [BFs (Ca F? )]~ (BP 
t> [BFs (n-Cs Fy )]- [BF3 (i-Ca F? )]~ ) WlBFa (C4 F9 )]" (iPt>[BF3 (n-C4 Fg )] 
~ ^:[BF3(i-C4 Fg )]" t [BF3 (sec-C4 Fg )]" t [BF3 (tert-C4 Fg )]" ) h ^j: ^ h 
Mi£ti^'J^-^j:< tii im. L< {i[BF3(C2 F5 )]- i3J:(y»VS^c{±[BF3(C3 F7 )]- ( 
iP*>[BF3(n-C3 F7 )]- t [BF3(i-C3 F7 )]- ) . i 0 L < {± [BF3 (C2 F5 )]~ 
•f-So m7=-:^yii^mt^mx-^^. -pflx-j^Zhi-Bin Zhou. Masayuki Takeda. Makoto 
Ue, J. Fluorine. Chem, . 123 (2003) 127. tClBm^ ttTV^-S) » :^^m<D^ :i- 

lo 01 OJ 

^y^^i^^mMir^bm^. CBF3(C„ F2 n + 1 )]" (^4^^ n{i2. StfzltA^ 
^■t) X^^fl^^^J:<tiiim<D7=-t>t7J]^:^')^m^:^> (Na*. r. U\ Cs* 

. 7 :^ V ±m^m ^ y iCa^\ Mg^ \ Ba^ + ^: if ) . H\ Bus Sn+ ^ 5f > 

fi£^i:<^:^=Sr*^^-'i7A>ffc'a-%t?l'^L, [BF3(CnF2 n + 1 )]" (^1^^ nti2, 3 

^■f. n}i2. 3tfzliA^mi-) (DMt. (^1^^- A)+ (OH)" (T^^^rl-^L^ 
^<ii:tcJ:l9. [BFaCCn F2 1 + 1 )]~ (^f, n(i2. 3 i 7t Ji 4 =lr^-r) ii^li:^- 

(001 1 ] 

[0 0 12] 
[0 0 13] 

:i->"a?1^#:OT-^>'i: Lrti. [BF3 (Cn F2 n + 1 )]" (^4". n(i2. 3 
t7t{±4=lr^f) ^r'f£ffli-<i)3&^ [BFaCCn F2 n + 1 )]" (^^t^. n {± 2 . 3S;^c{±4* 

[0 0 14] 

(1) — (I a) -e^$tLST>^-'i/A 

[R4 -NR^ r2 r3 ] + (la) 

(I) R^ . r2 . r3 {±. |si— xtiM^oT. 7K*il-?. r;v^;u^. /not 

L. ^ (la) tci5V^TR^ S.W^r2 {SM^H^i:— ^tc^oT 5 ~ 8 Am<7)^m^^^■cv^ 
[0 0 15] 

~Tr-.-..T:T - .. -.- -- .- ^ . - — rr . -.^iiE^ 2- 0-0 "5^ 3 0 1 2-2r4-5- 
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itT)i^^)VM. /^^T;^^;l/^. r)^^^iy^. j:.-7";v^. ©ife$tL-cv>T 

(2) — (lb) -C^$tt^r/T-y-"> A 
[0 0 16] 



[0 0 17] 

(^cf. . R2 (4> ^ (la) izisn^^mtm\:^x-^^o ) 

(3) — (ic) •e*$tL*7*:^7*-'i/A 

[R* - PR^ R2 r3] + (Ic) 
i^fp. R^ , R2 , r3 . RM4. ^ (la) tC:t5tt'2»5e^i:|WIC-e**o iSU. R^ R 

(4) — (Id) •r-^$ix^:t^V-'?A 
[R* -OR^ R2 ] + (Id) 

C^f. R^ , R2 . rM4, ^ (la) l,zisl,f:h^mtm\^-C^:ho iKL. R^ 
ammJEl- 1 ~m * o X 5 ~ 8 Mm.(OW:^ $ ttx -c ^ J; v^-g-m^^^lt^ =£: L T 

(5) — (le) -c^^tL^;^ A 

[R^ - SR^ r2 ] + (le) 

[^4^^ R^ , r2 , R" ^ (la) K^if ^^mtmzx-$>^ o mu^ R^ :25.0fR2 
^y. MW-^-^y. 'jyM^^y. M^^^^^ty. ^y:^}^^yM^ ^y. 

::^)i^}i--ym^ :^y^j:i^ii^hii:^Mi)mB-^ft^o 



^ ty^mi^^Mik-r^m^. [BF3(Cn F2 n + 1 )]~ (^4'. n{±2. 3tfzii4i: 
TTi-t) X-m^fl^^-^j: < im.<DT=-^y (^Jx.{^iBm, *;i'V'i'A:^, ^n'U-^^A:^) 
t;t#:t^^7A^:t^' (f?!lx.^^^^ D <5r*>'>fb||y:^, mMM.) <D^:^ f7 y - ^ :^ y iZ X ^ 



T;i^^;Hfet UT{i> n-yavf;!/, Wv:/ntf;i/, n-•7'•^;^^ s 

ec-:/-?-;V'. -ivf^^/^ t-T/^JV. '^^v';v. ^7'-f-;i'^ 

•rv;w. -i? :^7''>;i'. K-rv;w. hUr'v-'W, 7^^7■r''>;^^ ^^•9-7'v';v. 

y'=y)yy. -x-^f ~ 20>$f^L<(4l~10, J:t?&iL<{il~6 



(:^«^ Vv%. ^^%) . #ic:7-;/*il^^-egm^tL;t:^*g[l ~2 0. L 




[0 0 18] 



[0 0 19] 



[0 0 2 0] 



• tiiiE#r2 0-0-5-- 3 0 a -2 -2 4 5- - 
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<{il~10s J:t9$fiL<«l~6, 1 ~ 3 O^Nn TiV^Ji'^/i^^tf ^ tL-2>o 
[0 0 2 1] 

1-1 0^ <ti5jff^L<{il~6, i^ic 1 ~3<^]tlI3lti^«^iS:^-r*T;i/=i#'>»7ii*^ 

til~10. J: i9$ft L< {i 1 ~6, #tci ~ 3 oEI:|X{i^^=S:^1--i. T;v=i^v*y6* 
[0 0 2 2] 

TU LT{±> h;i<'>i';i/*> l, 

^^^6-1 4. »S L<{4j^*^6~ 1 0(D7'}-)l^mTS)^mfhi^^o 
[0 0 2 3] 

7y)i^^}\^^tLXii. yj^^^ju, i-y^)Vji^)Vfj: if<D^m^7 ^ 1 5 

(D7y)i^^ )U&it)^^},f hfi^o 
[0 0 2 4] 

i&^:^-t^RmWil-2 0>»iL<{4l~10. J:i9$f^L<f±l~6, #13 1~3<^ 
EiIX{4!9^a^*-t'2>r;V=r^vS-Ctt^i&ti-7^cIi:itX{±^«^«rJr-r'5>^*ifcl ~2 0. 
0tL<t±l~lO, J:i9$f*L<l4 1~6, #lc 1 ~ 3 OT;V^;v^;6^^tf ib tt, #lc 
^ h ^ ^ ^ (CH20CH3) . ^ h ^ (CH2CH20CH3) . h dp -> ^ f - (CH20CH 

2CH3) > h ^ V J:-^;l'^(CH2CH20CH2CH3) i)mm ^ i-^^o 
[0 0 2 5] 

jKV J^-T-;^^^: LTfi. -(CH2)ni-0-(CH2CH20)n2-(Ci-C4 7;l'^;v)> tfz\i. -(CH2) 
ni-0-(CH2CH(CH3)0)n2- (Ci -C4 T ;1/ ^ ;V ) 'Q^^fL:^^i}^mfhfL^ nlti 1 ~4C9^ic. 
n2{±l~4«OS^> Ci-C4T;i'^;vh LT{4. n-'7°ntf;^. ^'V^ntT 

n-:/^;!^^ 'fVTr-j^ji/^ sec-::r^;v, tert-tz-^ji^jS^^^fl^^tt^o 

[0 0 2 6] 
[0 0 2 7] 

T'J-;W^. T7;l/^;v*<0®ia^i: LT{±. />n'^>'iE^ (F. CI. Br. I ) . Tfc 

WI5t;w^;w^. T;^'5^-;i'^O'ffiTtO'ja§oc-C#^'^o^frc-0-s -C0 0-> 

-CO-. imt.tzki'^m.m'it-^^'^X. jl^t-)^. :x.7.r-)l^-S.tz\t^ v^m^ti^x 
[0 0 2 8] 

#6*JH{iJ2JLT<^^ (II) ~ (VIII) (Dit^mamT^^ft^ o 
[0 0 2 9] 
[<b2] 




-.. . .._ .. r. .-.-_-aj^i^ 2 0 0-5--- 3 0 1 2^2 4 5 
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10 0 3 01 

(^■f, ntiOXti 1 Sr^i-o M{±, Mm^m^w^iTo , R , RMi> III— XJil 

^oT^ t;v^;^^^ >'^^T;^^;^ft^ T;i^=i^v^^ g^$n.Tv>T^> J:v>t'; 

[0 0 3 1 1 
[it 3 I 





(VIII) 



10 0 3 2] 

n^^. liKn^rv'^^ *;v^^->;l/ (COOH) 

vry (CN) T-fe-^^vT^y^, 



Jl^^. ^> v;i'^t 7;v:tn 



- r-_±a-|iE#2-0 4) 5— 3-0 1-2.2 4 5--- 



#M 2 0 0 4-2 8 5 7 0 6 ^- v : 6/ 

[0 0 3 3] 

=£:^-ro R^ , R2 , r3 b ji, |WI— XttM'&o'C. T^i^^^v*. /NnT;v^;v». 

7';i/3dfv^, S^^^TV^T ^) j:v^7';-;v&^ S^^ttTV^T^) J:v^T7;i/^;^^i 

/i{iT;i/=i^>'T;V'^;v**^u. R^ ^ RriR^ •» tiffl^m^=-t— i^tci'fcor. 5-8 

10 0 3 4] 

jS.t/Z2 {i, — :^;6«CH=&^L. 'ffe:^7&*N+ -R^ (R^ iiMmii^Mm^iX^ tiS 

Mfi, :M#^Jim^^^ -C^Hx-tf F e, Co, Ni, Zn, Cu. Cr. V. Cd, A s, M 
n, Ti, Zr, Sn, Ag, In, Hg, W, Pt, Au, Ga, Ge, Ru^ 
> 0S L< {±F e t?$)-So 
[0 0 3 51 

^^uy^m^tLxii. mmm.^. y^mm^?-. M:mm^. ^^ymm^Tbrn^-^ti^o 

[0 0 3 6] 

3!;;i/:^^'c:i;V;2ri:'(^3S; : -CO-0 {r)V^)]/) (T ;V^;V{±l5IBtCfea$ t i3 0 t^* 
[0 0 3 7] 

^tLTt^/S^^'^^^iL. 3t2lX.ifCn F2 n + 1 ( n 1 ~ 2 0 O^^^^l") -C^^tL^ 

[0 0 3 8] 

■C7;i/^l'>^'Sr^LTSA$tL^o LTt±. 'irJE-C'O^^^^&MOO'C- 3 0 0 

n tf;i/ji-x;^. y 7^— ;i<'j:.--r;i^. T^v-;!'^ :7jt:^h-;v. ^^TWrn — 

• T iT'i) n — T )^ ^ ^— ii^^ : a:.-?- W ^J^'J a — ;X -f 

• 7 ^ V y ^) :=i—)VVT)V^)Vj:^-7-}V^ \ ju^VZ^^V "f- )V — f )V (Ji 
U n - ;U V? - 7^ ;V ;5: if ; 

• : •i'x2\f.-^>W.^^ 

- . - -.. ... - .. - .{iJ^#-2 0 a-5 — 3-0 -1 2-2 4-5 - • 
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• ^ h : y yf-n y^Y> (GBL) ^: 

• h : T-fe h >(ATN)> T-t-5^;l/7-b b ^ f-;l/a:.^;i/-{r h n ^ ^ -if y 

. ^7=- n ^^.j^-fbTlc^ : tf u V > t' 

•;^;i/7'f K» : y-5<^;i';^;i'7'f vJ^f-;v;^;i/7-< K^ 'J - n - •:f u id )\/ :^ )V7 

. ^^jcj^-r^v® : ^-^-^^^-^K^t-^- h (EC), -/n tr^>':*>-:f}C;^- KPC), 
- - h , y j^-^;^ ij - - h (DEC) . V f-;^ * - - h Jfc if ; 

W'VT'^ sec-r^y-;i/. t e r t -7'^y-;v'^if ; 

o 

[0 0 3 9] 

[<i:4l 




10 0 4 0] 

(^tf> Organic Solventti, _t|B<^^a^li'Sr^L, R (i, |W|— Xt4^^:oTT;V^ 

^^m^^^L, ^ (la) iCiSV^-CR^ :S.I/R2 t4M^If.^^t-^tC^:oT 5~8*m<^ 
[0 0 4 1] 

[0 0 4 2] 

Xlimm&i:^L. A#fi<jtc{4. m^Mi^. a":?*!!?-. ^ 
[0 0 4 3] 

tv^loo|6Jfc5^^t;::fev^T, liSif^lico^Stw 4^T>^- 
[0 0 4 4] 
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[0 0 4 5] 

t >^<r>1fi^sr > ^ =-'^ Aij "f--^ -y^ ; h U ^■f■;^T>'*■=•«^7A5t;•^■:t:^^ if— 

•?-;i/T>'^— v:fu\^)VTy'^ — ^J^i3^^y. N^ N-v 

<^5 0%mJil 0 0%*#S-c^<l) (mr^^t ^)V^9o ) r^^-'i^A:*^^;^^; h 

« ; 'v^-^J-^ b — 'i7A:*f^:t>'^<7)2'(ffiT>'^-'^A:^-^:j->'M^=S:^lf'2)^ t:6«-e#«l) 

o 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

1 

(1) v^^-?-;V^^;V^ h:^vjc5^;i/T>'^-'>Ai^n9-^ F(C3 : Nio2i22'^ CDO^^ 
Sfi-i: b-C^^;v*OT^ (diethyl methylamine) i:^^a ^^gi^ji.-xMfc'a-^ 
(methoxyethyl chloride) 'S:T-feh-hV;V^ ifOiS^ ^:RE«^iKff>-e^S'^ L. -^-Y^ 

V-:7'llT*=?-f K^r^#-CJnzaLl2^K3&»<b72^F^;S:*c:.$-)i-'5o ;S:iSf^. ^^i-'2.4a 
7>^- .>Ai^^Ji^^^^lCTW^B%^^TV^ NMRlCTi^^ h^>'jc^;V 

T>-=E-'>A^n7'f KCNioaiaa"^ Cl~ )0^fiKS:5lMLfwo 
[0 0 4 9] 

^:c:T-#lbtL/^^^^'ir'y'^k^^^^. T-Jj- >'^^^fltt-t:7lc^« ((Nio2i22-^ OH" )tc 

(2) T-:t>'<^'^J^ 

K. [n-C2F5BF3] . KCn-CsFyBFa] > K[n-C4F9BF3]^ -^ScM. (Zhi-Bin Zhou, Masayuki Ta 
keda, Makoto Ue, J. Fluorine. Chem,, 123 (2003) 127.) tCfa^iD J: ^ ICp^L. iSiM 

(S. Mori. K. Ida, and M. Ue. U S Pat. 4 892 944 (1990).) tCffiigOJ;^ \Vk. [n-C2F 
5BF3] > KCn-CsFyBFa] . K[n-C4F9BF3] * ^ :t > ^!^i8kS L . #>^Hsoiv[n-C2F5BF3] s 
oiv, HsoivCn-CsFyBFa] soiv^ Hsoiv[n-C4F9BF3]soiv<^>7l<.?#^§t*#^v:o 
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(3) ^ :t>'iimi^<D^^ 

#'b^^/cHsolv. [n-C2F5BF3]soiv> Hsoiv [n-CsFyBFaJsoiv, Hso i v [n-aFgBFalso i v OtK 
^ti^(50ininol)=Sr'ffifflOttflcML. ;K7)(Ni02i22'^ 0H~ )7K^§feft?4'^n L^Jio MST 

^T(0.03mmHg)T-^j^L, i 6*1 1 1" -2> :r > -^T^Ni o 2 1 2 2 [n-C2 Fs BFa ] ^ N102122 [n-CsFy 
BF3]^ Nio2i22[n-C4F9BF3]'^nStJ80%> ^*J8796. mO%X-"^fZo 

(4) N102. 122[BF4]Oil$i 

Hsoiv. [n-C2F5BF3]soiv<^ftfet9 fr^Hsoiv. [ BF4]soiv=£:'faffl1-'2>J^J.H}i±ia (3) ^; I^l 
^tcL-C. Nio2.i22[BF4]Sr#:to 
[0 0 5 0] 

N102. 122 [BF4] 

NMR(399.65 MHz/ acetone-ds, d ppm relative to internal TMS) : 1.39 (t. J=7.2Hz 

, NCH2CH3). 3.18 (s. NCH3), 3.38 is. OCH3). 3.58 (q. J=7.3Hz. NCH2CH3). 3.67 (t, 

J=4.8Hz, OCH2CH2N), 3.88 (s. OCH2CH2N). Anal. Calc. for C8H20BF4NO: C. 41.2; H, 

8.7; N, 6.0. Found: C, 41.3; H. 8.5; N. 5.9%. 
[0 0 5 1] 
[it 5] 




[0 0 5 2] 

Nl02.122 [n-C2F5BF3] 

NMR (399.65 MHz/ acetone-de, d ppm relative to internal US): 1.41 (t, J=7.2H 
z, NCH2CH3), 3.19 (s, NCH3). 3.39 (s, OCH3), 3.59 (q, J=7.2Hz. NCH2CH3), 3.67 (t 
, J=4.8Hz, OCH2CH2N). 3.91 (s. OCH2CH2N). 

^^F NMR (376.05 MHz/acetone-de , d ppm relative to external CCI3F): -83.0 (s, CF3 

). 135.8 (q. 2Jbf=20.3Hz, CF2). -152.8 (q. ^Jbf=40.7Hz. BF3). 

"B NMR (128.15 MHz/acetone-de , d ppm relative to external BF3.Et20): 0,149 (qt, 

^Jbf=40.8Hz, 2Jbf=19.1Hz). 
Anal. Calc. for CioHaoBFsNO: C, 36.1; H, 6.1; N, 4.2. Found: C, 36.4; H. 4.2; H. 

6.0; N, 4.5 %o 
[0 0 5 3] 

\ + / — ^ F - 

— N-^ \ F^B-CFaCFa 



[0 0 5 4] 

N102. 122 [n-CsFyBFs] 

^H NMR (399.65 MHz/ acetone-de, d ppm relative to internal TMS): 1.41 (t. J=7.3H 
z, NCH2CH3). 3.20 (s, NCH3). 3.38 (s, OCH3), 3.59 (q, J=7.2Hz, NCH2CH3). 3.67 (t 
. J=4.8Hz, OCH2CH2N), 3.91 (s. OCH2CH2N). 

^^F NMR (376.05 MHz/ace t one-de , d ppm relative to external CCI3F): -80.3 (s, CF3 

), -127.5 (s, CF3CF2), 133.7 (s. CF2B). -152.3 (q, ^Jbf=38.7Hz. BF3). 

^^B NMR (128.15 MHz/acetone-de . d ppm relative to external BF3.Et20): 0.246 (qt, 

^Jbf=40.6Hz. 2Jbf=19.0Hz). 
Anal. Calc. for (:uH2oBFioNO: C, 34.5; H, 5.3; N, 3.7. Found: C. 34.7; H, 5.2; N 
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3.7 SS- 
[0 0 5 5] 
Kb 7] 




F-B-CF2CF2CF3 

F 



[0 0 5 61 
N102. 122 [n-C4F9BF3] 

NMR (399.65 MHz/ acetone-de, d ppm relative to internal TMS) : 1.41 (m. NCH2CH 
3). 3.21 (m. NCH3). 3.38 (m, OCH3), 3.60 (q. J=7.2Hz. NCH2CH3). 3.67 (t. J=4.8Hz 
. OCH2CH2N), 3.91 (s. OCH2CH2N). 

^^F NMR (376.05 MHz/ace t one-de , d ppm relative to external CCI3F): -80.9 (s, CF3 
), -123.8 (s, CF3CF2), 125.8 (s, CF3CF2CF2), 133.1 (s, CF2B), -152.3 (q, ^Jbf=38 
.7Hz, BF3). 

NMR(128. 15 MHz/acetone-de , d ppm relative to external BF3-Et20): 0.233 (qt, 
'Jbf=40.3Hz. 2Jbf=19.0Hz). 

Anal. Calc. for C12H20BF12NO: C, 33.3; H, 4.7; N, 3.2. Found: C, 33.6; H, 4.6; N 
, 3.4 %. 

[0 0 5 7] 
UtS] 

S. + /~° F - 

— \ F^B-CF2CF2CF2CF3 



[0 0 5 8] 

[0 0 5 9] 
[^1] 





d/ 




Tc/ 


Tm/ 


77/ 


kI 




g/mL 




•c 




mPa s 


mS cm'* 


Nl02122 BF4 


1.20 


-97 


-26.6 


4 


426 


1.09 


N1O2122 ll'C2F5BF3 


1.32 


-113 


n.d. 


n.d. 


68.4 


3.15 


Nio2m n-CaFvBFa 


1.37 


-112 


n.d. 


n.d. 


88.3 


1.88 


Nl02122 n-C4F9BF3 


1.42 


-109 


n.d. 


n.d. 


118 


1.34 



[0 0 6 0] 

^l^\z^\^^X. d, 2 5Tc-e<^i^m :Tg, :**7><.te#za*; Tc. ftS'fbzas; Tm. 
M,*[; rj' 2 5r-eo^S; K. 2 5'Ct?o#m^=^#^^-ro 

[0 0 6 1] 

mMm2 

(1) h^vJt^;i/T^^-'i7A-rn-7^ K(Cl:Nio2iii"^ Br") ; 
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v*> V^i^j.^jVT>^^':7-i^yti'7y( K(C2:Nio2ii2'^ Br") ; JSlXJ' 

> t;aL^;v_^ h ^vj:.^;|/7>^-'t'i^7'n^>r K(C4:Ni02222 Br")*^-^^ 

;^T5>) ^CH30CH2CH2Br=lrM7i<.T-b h >4'trr^'^L, :^ - b if' V - T -7 ;i/ K ^ 
#-eJniaLl2P#PBl:d»ib72B#F^Rj&$-l^:;|,o Sli&m. ^figt-'S 4mT>'^-'> A:^=g:T"fe b 

oziii"^ Br") ; V "f- i\y h dp i/jLf^;VT>^^T>i,^n vf KCNioziiz"^ Br") ; 
'R.Xf Y ^} )]/ h ^->a:.-5^;^T ^^--^ A rn-^-f F(Nio22 2 2'^ Br-)C5^^=Sr«tmL/c 

o 

10 0 6 21 

ii-e#<btL/i^'fb%Sr> T-:^>^m«ic-r7Km'fI:!^ (#'<rNio2iii"^ oh- ; N10211 
2"^ OH- ; ;s.o%02222"^ or) iifembyiio 

(2) '<-^>'^W.^<D^^ 

HM^l (2) tlWlMtcL. Hsoiv. [n-C2F5BF3]8oiv<^7iC^?£(50iiimol)^'f!&ffi<^WtCii 

iit. ^^;vo(Nio2iii+ OH- ; Nio2ii2'^ OH- ; X{iNio2 2 22'^ 0H-)7l<.^?K-e4'fnb/io ^ 

JETS 0-4 0t:-C^2 OmUct-cai*isL> T M <D y( t > m&.^^ ^m\^ . ytr^iiiil 
Oml)25.y^b;v^>(20inlX2)T'^^L7to ^fbtt/cTSco^ ^tfeM#:$r 6 Ot:T-l 2^ 
K*^T(0.03mmHg)T'|g:^L. Sfi^J^i-rS :^>"&?e[^Ni 02111 [n-CzFsBFs]. Nio2ii2[n- 
C2F5BF3]:5.O%02222 [n-C2F5BF3]^^^86%> 88%. 87%<^iRs|S-e#/wo 
[0 0 6 3] 

^letLi^C'f :f ^'teU^t^^'M^^i-o mrtCiSV^T. 'fb^v'-7 h>(fi(±TMS *l^§|5^i^ 
t L;^c*H (400 MHz)S.t^CCl3F^r^1.|a5^m^ L/c^^F (376 MHz)Offit?**o ^^ti, T-t 

[0 0 6 4] 

N102. ill [C2F5BF3]. 

7C#!0-WCalc. ( Found): C, 31.5 (31.2); H, 5.3 (5.2); N. 4.6 (4.6) %. 

^H NMR: 3.37 (s. 3X3H). 3.40 (s, 3H). 3.76 (s, 2H), 3.94 (s, 2H). 

^^FNMR: -83.0 (s. CF3), -135.8 (q, 2Jbf=19.3Hz, CF2), -153.0 (q, ^Jbf=39.6Hz, 

BF3). Nl02.112[C2F5BF3]. 

7G*:^*fCalc. (Found): C. 33.9 (33.7); H, 5.7 (5.6); N. 4.4 (4.3) «. 
*H NMR: 1.45 (t, J=7.2Hz, 3H), 3.28 (s, 2X3H), 3.39 (s, 3H). 3.64 (q. J=7.2Hz 
. 2H), 3.71 (t, J=4.8Hz, 2H). 3.92 (s, 2H). 
^^F NMR: -83.0 (s, CF3). -135.8 (q. 2Jbf=19.3Hz, CF2), -152.7 (q. ^Jbf=40.7Hz. 

BF3). N102. 122[C2F5BF3]. 

7D*:^^Calc. (Found): C, 36.1 (35.8); H. 6.1 (5.9); N, 4.2 (4.1) %. 
*H NMR: 1.41 (t, J=7.2Hz, 2X3H), 3.19 (s, 3H). 3.39 (s, 3H), 3.59 (q. J=7.2Hz 
. 2X2H), 3.67 (t, J=4.8Hz. 2H). 3.91 (s. 2H). 
^^F MM: -83.0 (s, CF3), -135.8 (q, ^Jbf=20.3Hz, CF2), -152.8 (q, *Jbf=40.7Hz, 

BF3). Nl02.222 [C2F5BF3]. 

7n*:9-*fCalc. (Found): C, 38.1 (38.1); H. 6.4 (6.4); N, 4.0 (4.0) %. 
^H NMR: 1.37 (t, J=7.2Hz. 3'3H), 3.38 (s. 3H), 3.56 (q, J=7.2Hz. 3'2H). 3.63 
(t. J=4.8Hz. 2H), 3.87 (s. 2H) . 

^^FMR: -83.0 (s, CF3), -135.8 (q. 2Jbp=19.4Hz, CF2), -153.0 (q, ^Jbf=39.7Hz, 
BF3). 

(3) Nl0211l[BF4]> Nl02112[BF4]S.mil02222 [BF4]OPiSt 

Hsoiv. [n-C2F5BF3]soiv<^'ft*>'9 tCHsoiv. [ BF4]soiv=l:'ffiffl-r'2)iJl^{±-tlfi (2) tm 

^frCLT, Nl0211l[BF4], Nl02112[BF4]S.l>'Nl02222 [BF4]=l:#^Co 

[0 0 6 5] 
[0 0 6 6] 

-^.-r-— .- -.- - - V. -_-..T_r-..--.-ffi|E#-2~0 £)5:— ajO-l--2--2-4--5-r. 
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m2i 



Salts 


Yield/ 

% 






•c 




cm* mol'> 


cP 


mScm'i 


Scm^mol'i 


Nin.io2 [CsFsBFj 


86 


n.d. 


30 


326 


1.37 




— . 




— 


N] 12.102 [CsPeBFa) 


88 


-116 


-33 


307 


1.34 


238.1 


58 


3.83 


0.911 


N122.102 [CstPoBFal 


87 


-113 




322 


1.32 


252.3 


68 


3.14 


0.792 


N222.102 IC2F5BP3I 


90 




3 


345 


1.29 


269.1 


86 


2.36 


0.635 


N3|1.102CBF4]> 


89 




53.9 


376 


Solid 


SoUd 


Solid 


SoHd 


SoUd 


Niia.102 tBFji 


90 


-97 


n.d. 


377 


1.21 


181.0 


335 


1.70 


0.308 


Nl22.l02 [BF4I 


90 


-97 


4 


372 


1.20 


194.2 


426 


1.27 


0.245 


N222.102DBF4] 


92 




56.4 


372 


SoUd 


SoUd 


Solid 


SoUd 


Solid 



<«25''C X- l.0ml»'^i^->'^4ae^*:SrWfiU■Ci3;S^^^fcSfefiE;«25'CX-^5*y^fl£Sl.•'25°C•C<!5feS ; e25'CT?og|«^; "A, 



[0 0 6 71 

■Mm 3 

(1) hi|r5/j:.^;nf^ij v-'i'A^nv-f K(C5:Pil02. 1"^ Br') ; 

h ^ vji^;vtf m; V — A:7*n-7-f K(C6:Pyl02. 1"^ Br') ; 
j^-^;vv^>-^;v->« >^~>pi ■^;VT>^^>^ A^n v-f K(C7:N102. 112'^ Br) ; 
y^^v-jsc^iv^^ji^T y^-^y -^^y^^^ K(C8: N1224'^Br-) ; RXf 

h ^->> ^;Hin >; y-'^Arn-T-f K(C9: PylOl. 1"^ Br-)<^)^^o 

[0 0 6 8] 

tmmzLX. C5(Pil02.1"^ Br-)S.y'C6(Pyl02. 1+ BT-)i^mVfZo 
[0 0 6 9] 

T5 >*/c{±>f-;Hi°DU v^^^. **<btJ^ L-CCH30CH2Br, CH3CH2 CH2CH2BrS fvitiCH 
30CH2BrSr#>^<Sffi-r'5.J^^{i^ife^2 h|S]#tCLr. C7(N102.112-^ Br"). C8( N1224+ B 
r-):S.D^C9( PylOl.l"^ Br") ^^^LfZo 
[0 0 7 0] 

(C1~C9) <D 



2^l§§g -ettffl -t ^ T > - A 

[0 0 7 1] 



Ut9] 





CI 



C2 



C3 



C4 



C5 



C6 



C7 



C8 



C9 
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[0 0 7 2] 

(2) ^ :t>'iiWii^<D^m 

%WMlX-itmLtz\^^ii'M^(r>T='ty (Hsoiv[n-C2F5BF3] solv^ HsoivCn-CaFyBFa] 
8oiv> Hsoiv[n-C4F9BF3]soiv^ 7tt±Hsoiv[BF4] soiv) :^MWii50jmol)i^^<DM'i'MM 
^^;Wco*f-:t ^'(Cl~C90V*'f:}r;d^)7KM-e4'^L. MT^WJ 1 (3) tmmiZ 

10 0 7 3] 











S^iS 25 


iiS&JS 25 


Tg 


Tc (Tf ) 


Tm 


Td 


✓J y <j ^ 






c/fnl 


m5?/nin 


mPajs 

nil UO 












RF. 
or 4 










n d 




165 


392 


Mini 119 


1/21 gDr 3 




1 






II. u. 


rii 9C\ 


11 4 


987 


Pv101 1 


n^F^RF* 
U2r5Dr3 


0 1 / 








n d 




26 7 


299 


D%#1 AO 1 


i\ r- DC 
V;2r5Dr3 


001 
00 1 


1. 00 


4. 04 


CO 


n. U. 




— 




Pi 102.1 


C2F5BF3 


345 


1.37 


2.19 


112 


n. d. 


(-35. 8) 


-16.5 


301 


N1224 


C2F5BF3 


331 


1.25 


2.31 


104 


n. d. 


(0. 64) 


15.4 


320 


N102.112 


C3F7BF3 


369 


1.40 


2.64 


70 


H13 


n. d. 


n. d. 


291 


N102.222 


C3F7BF3 


397 


1.36 


1.8 


91.4 


n. d. 


(-11.8) 


5 


351 


N102.111 


C3F7BF3 


355 


1.41 


2.49 


75.9 


n. d. 


(7.3) 


24 


284 


Py102. 1 


C3F7BF3 


381 


1.43 


3.33 


62.2 


n. d. 


(-37. 9) 


5.2 


283 


Pi 102.1 


C3F7BF3 


395 


1.46 


0.93 


187 


n. d. 


(-16. 1) 


21 


297 


N102.222 


C4F9BF3 


461 


1.40 


1.13 


135 


n. d. 


(-18.3) 


10.7 


305 


N102.112 


C4F9BF3 


433 


1.45 


1.5 


102 


n. d. 


-52,7 


-27.7 


283 


Py102. 1 


C4F9BF3 


445 


1.47 


2.1 


83.9 


-100 


-63.2 


-13.2 


284 


Pi 102.1 


C4F9BF3 


459 


1.40 


1.47 




-91 


-62 


-7 


298 



[0 0 7 4] 

*3 pf5. Tg : ; n.d. : ^ffi^tL-f ; Tcr^SB^-ffcia*, Tf : Tmiife.^ 

a^^;i/T$>) tC'ftx.-CN-.»i-^;HfnUy^^'6£fflL. ris^'fbi^i: L-CCH3(CH2)pBr (p 
{i 0 ~ 6 <OSii:) , tfzii. CH30CH2Br. CH30CH2CH2Br> CH3CH20CH2CH2Br^ fc{4CH30(CH2C 
H2)20CH2CH2BrS-#'^r'(^ffi LTmT<^*-5":t ^^r-^^L, C:tL4r*J&^2 (2) i:|5l;Hll-H 
soiv[n-C2F5BF3] soiv i:^fB$^iTiy.TO-< :t >"tifi^#=S:#/Co 
[0 0 7 5] 
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: 14/E 



Ox- 



ton 



R 

(X=Br. I) 
1 



exchange / \ aq-HICaFsBFa] / \ 

R 



R 


Cation 


R 


Cation 


CH3 


PY„ 


n-CyHis 


PY,7 


C2H5 


PY,2 


CH3OCH2 


PYi.ioi 




PY,3 


CH30(CH2)2 


PY1.102 


n-C4H9 


PY,4 


C2H50(CH2)2 


PY 1.202 


n-CsH,, 


PY.s 


CH30(CH2)20(CH2)2 


PY1.10202 


n-CfiHn 


PY,6 






[0 0 7 6 1 
[0 0 7 7] 









[«5] 



Entry 


Salts 


Yield /% 




7;v 




Tj'/ 


</»/ 


cP 




3a 


PY.iICzFsBFj] 


85 


— J 




>150 


325 


solid 


solid 


Solid 


3b 


PYiiICiFjBFj] 


87 






>!50 


307 


solid 


solid 


SoUd 


3c 


PY13IC2F5BF,] 


87 






63 


312 


solid 


solid 


SoUd 


3d 


PYMIC1F5BF,] 


89 






22 


311 


130 


70 


3.6 


3e 


PYisICaFjBF,] 


93 






36 


307 


solid 


solid 


Solid 


3f 


PYifi(C2F5BF3] 


93 






58 


307 


solid 


solid 


Solid 


3g 


PYnCCzFiBFjJ 


95 






52 


311 


solid 


solid 


Solid 


3h 


PY,.,oi[CjF5BF3] 


70 






26 


299 


139 


37 


6.8 


3i 


PY,.,aa[C2F5BF,3 


75 






-3 


289 


136 


52 


4.5 


3j 


PY,^[C2F5BF,] 


81 


-108 


-53 


-6 


290 


133 


49 


3.7 


3k 


PYKioaoJCaFaBFjl 


82 


-98 






297 


134 


54 


3.0 



[0 0 7 8] 

nm^^ixtzm.^r. * TGAKx^mi^^titz^um: ^ 25°cx-^:^y^mm.omlX' 
[0 0 7 91 

Ff^-f^ ;mU(y)it^^iz^i1r^y^u^y (Fc) yy ^u-t-^A (Fc+) uVy 
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— V 



i^] mm 
u 



PY.iC,F,BFJ 




-1 0 
V/V vs. Fc/Fc 



■--mSE#:2 0 0 -5 ^3 -0-1-2 -2-4 5 -- 
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1/E 



mm] 

^< t ^> 1 
im^m] mi 



[BF3(Cn F2 n + 1 )]" n «i 2 ^ 3ttiit4^m-^) X'^i^itL^yJf' 



-•- -.ffifE#2-0 0 5 ^ 3--G-i-"2rT2 4-5- 



mm 2004-285706 ^-S? : 1/E 
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m 
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[301021533] 



-ft Bf 



2001^ 4 E 2 B 

M^n=f-^mKm:^m i - 3 - i 
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